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s uare miles,’ cover a much smaller area, 
Kansas is niore than S0,OOO 

s uare miles, it follows that, on the average, no given 
p ace in the State will esperience n tornado oftener than 
once in about 600 years. 

From this table we find that no tornadoes are likely 

one year out of 30 is a tornado likely to occur in Feb- 
ruary, that the monthly frequency increases to three in 
each May, and that but one tornado occurs in each 10 
years in November. The aver me annual frequency of 

of destruc.tion of a single tornado rarely esceeds 25 

to occur in Kansas in January or December, that in only w R ile the 

tornadoes for the State is 8.8. $owever, since t,he area J:dP:;p;;,;d: Tornardofmuenw per unit area. MONTHLY \.VEATJIER REVIEW 

KASSNER ON LEGAL METEOROLOGY. 

By (?. LEROY ~ I E I H I N G E R .  
[Weather Bureau, Washington, D. C., June 31, 1922.1 

The lawyer, perhaps more than other professiontils, is of- 

He is not infrequently obliged to interest himself, some- 
times intensive1 sometimes superficially, in subject>s quite 

The sciences have often had their d:ty in court. Astron- 
, chemistry, medicine. enoineering, niet,eorology, O n 7  an others-all have contribute$ their espert wihesses. 

But one cIifficulty w ~ i ~ c ~ i  confronts the lawyer upon esani- 
iiiing the espert. mit,nrss is liis own lnck of intiiiiate faniil- 
iarity wit.11 t.hr science or data. Not knowing how t.he t.o ay for the informnt.ion. 
data were cdlccterl i l n t l  hy whom, not appreciating the 
full significaiwt: of t h  evidence he is bringing out, the 
attorney m:>y fail ti) s k  the proper uestions or fnil to 

the 

of nieteorolozicnl rl:it,n in legal proceedings and in daily circunistance may be the turning point of an important 
life that Doctor C. Kassner, of the Prussian Meteorological case, and all show the manifold raniifictktions of weather 
Inst.itute, hns writ.t.en his Gericht7iehe find T‘~rtoct7ttrngs- influences in the daily life of man. Some examples 

In Spite Of the freqUent Use Of meteOrOlOgica1 data ill 1. An automobile collided with a nlilk wqon which carried no lights 
this way, Doctor Ka.ssnc.r’s thorough and interesting book, et 9.45 p. m. The driver of the wryon maintained that i t  waa still 
based upon his 30 years of esperience, is the first of its so light t.hat no light8 were necemav. 

Reply: Twilight. ended at, 9 o’clock; the moon waa not ehining: kind in the world’s nieteorolo C R ~  literature. The work A bllrning lantern , ~ ~ ,  therefore, quik 
lleceMv. 

with the weather and its observation, the second with 3. A woman waa arrested by the police in a market for having sold 
uestioliing conc,erliing the weather, and the third with spoiled goose meat. She maintained that extensive ‘heat was respon- 

nihle. 
Re ly: Highest temperature was on1 20’ C. (68’ F.). %e iving of information concerning the weather. 

Tfe fi& SectiOll iS a general compendium Of information 3. rn a r a i l r d  shipment of filled iaaks a part of +e were 
concerning instruments, units, stations of various orders found cracked and empty. The railroad company maintained that it 
and their equipment, principal weather services of the. waa the result of severe frost. 

Reply: No: for on only one day W u  light frost (-2’ c-’) (.?So F-1- 
4. A man in running from a large dog fell and broke h leg. The unfamiliar with m~teorolo Owner of the dog mintabed that rain had made the sidewalk 80 smooth 

Re ly: No rain, but clear sky instead. 
fair idea in a short time of that the man had slipped and thus injured himself. 
work they perform and thr. data they collect. 

5. Eighning stnick a tavern and it burned. In opposition to the 
phase of the use of meteorological evidence mentioned fortune an 6 of cd. 
in the opening paragraph of this review, namely, the Reply: There waa a thunderstorm.2 
intelligent UeStlOning Of the expert. Questioners are These cases have been selected at random and can 

cians; (3) military officials; (3) attorneys; (4) magis- the 438 exam les. Nor can any idea of the running dis- 

The author believes that in many instances the German points out the best statements, and the outcome of the 
reverb 14% man ‘in den wdd r?ft, sch&’s & d e r  trials. He shows throughout how the reply is limited Ierav~s, is quite applicable to the questions that often by the query and how the meteorologist must confine 

are asked and the replies that must be given, for “as One ]limself strictly to the meteorolo ical aspects of the ques- asks, 50 shall he be &11SWered-” He Points out the tion, even when there are rami f cations closely allied to 
unnecessary circumlocutiolls often employed in the the meteorological phase, as in the last example given 
statemellt Of the questloll and urges brief a d  Pointed a.bove. A large section is devoted to cases, always fre- 
statements. He deplores the lack of proper  US^ of ordi- quent where meteoro1ogic.d forces are concerned, in- 

1 Gtrirhtlichr und Vcrlpalfu a-iUkorofogie,  Dud Wtttfr in dcr R~chtaprcrhunu fur volving the “ act Of God ” (=ohere Ge‘ua7t). 
Gtriehte und R C C W Q T & W ~ ~ ~  %rwaltungen iU wtr& und Hawbcaltrtr BerufagtnrM- 
s m c h a  Im und F ’ t r s f f h c ~ ~ s g c s r l ~ ~ f t t ~  h r  %ucrbc Handd und Tpclinlk. Mit WR It was maintained in the trial. however, that such defense was not v+id since the inn 
Btispiirn aw dcr Praris. Berlin and Ihpzig. Vereihg. wiss. Varleger, 1921. 8.; was not protwted by lightiune rods. Had the inn been so rotected. It was bel:, the 
308 pages. owner coilld properly have defended himelf upon the grounzs of an “act of God. 

nary terms, incorrect spelling (for esam le, metrological, 

cerning the application of the data. He says, finally, 
that a properly-put question should contain (I) the date, 
accurately st.at,e?d to as small time units as possible; 
(3 )  the place, ns specifically as ossiblc!; (3) the weather 
tilemtiut. involved, clearly state!, as, for example, rain, 
snow, or hail rather than preci itation; .(,4) the circuni- 
stnnee iiivolving the data, SUCK as spoiled meat, heat 
st,roke, or accident clue to glaze; and (5) the willingness 

#he third section of the book is of greatest popular 
int.erests and perhaps of greatest va.lue, for it contains 
ruiiiiiw comment, c ueries, and replies for 438 examples, 

ten forced fa.r afield in the prosecution of his profession. nieteological, metriologird, etc.), and P oose idens con- 

antipodal to t t e ordinary technique of the legalist. 

ask t,lic.ni i!i tJie .proper wnp. I t  is Y or tahe selectex from actua / esperience, dealing with the various 
judge, t.!w IU hniiiklr:i.tor. t lie business man, 
and, indeed, for 11.11 mho mag be confronted 

Meteorolo [li P.’ follow: 

meteorologicd elements. Some of these possess a touch 
of humor, some illustrate how a trivial meteorological 

were a few is divided into three major f ivisions-the first dealing 

world and their addresses. This section enables one 
cal organizations to get a 
e character and scope of the 

The major devoted largely to that gu&s, whose effect8 were dTtroyed, the landlord maintained the m1e 

divided by 8 octor Kassner into five groups: (1) Techni- presume to do no more than suggest the field covered by 

cussion offere i by the author be given, for he constantly trates; and (5) private individuals. 
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Dockor Kassner's book suggests the need for a similar tion to the literature of meteorology in a field untouched 
work in English, based upon the wealth of experience by others. It, should he rend by professionals and lay- 
that is surely to be found amon meteorolo ical workers men whose int.erests csrry them iilto legnl and admin- 
in English-speaking count.ries. f t  is a valua B le contribu- istrative a.c.tivities likely to employ meteorological data. 

DRY SEASON, 1921-22, IN THE CANAL ZONE. 

By R.  Z. FITZPATRICK, Chief Hydrographer. 

PortoBello ............................................ 
Colon .................................................. 
Gatun .................................................. 
Mount Lirio ............................................ 
Gamboa ................................................ 
Alhajuela .............................................. 

The 1931-32 dry season began about January 7 and 
ended about May 4, 1933. It was of shorter duration 
than those of 1919-30 and 1911-13, which were, respec- 
tively, the driest and nest  to the driest since the Amer- 
ican occupation of the Canal Zone. 

Comparatiw rainfall figures for these three periods are 
given below. 

Rain f n l l ,  i w h e s .  

.. -1 1- 
13.92 10.1s 5 . i 4  
5.39 5.26 6.87 
7.11 3.37 ln.30 
4.75 2.11 9.29 
3.56 2.52 3.0.1 
1.22 1 . 3  1.02 

Stations. 

Vi 'a ................................................... 1.11 
C&brs ................................................ 1 2.66 
Empire. ............................................... ! 1.69 
Pedrobflguel ........................................... 5.64 
BalboaHeights ........................................ 3.M 

Total ............................................. I 51.17 

1921-!22, 19l!LM, 1911-11, 
Jan. 7 to Der. 16 to Dec. 1 to I MavC 1 May13 1 Mavi,  

incluiivb. inclusivd. iucluiive. 

1.51 1.60 
1.79 3.85 
3.01 3.20 
6.1.5 li.9 
4.46 4.76 

43.43 55.45 
--- 

nry seilsoiis of record. 
.. .. 

The Chagres River discharge was 48 per cent &ore 
the 21-year four-month dry season average, or 1,193 c. f .  s. 

months wns 555 c. f. s. on 

was 39,100 c.  f. s. in the freshet of January P !  curing 
which, in order to control Gatun Lake, it was necessary 
to o en seven spillway a.t.es with a mti.simum monient,ary 

ing on record. 

s. The minimum discharge 

period 
disc R arge of 93,778 c. f s., the highest monient,ary spill- 

discharge for the same 

Aver- 
Rae 

Gnt.un Lake fell to elevation 84.47 feet, during t,he four- 
month period a.nd cont.inued t,o recede to elevat.ion S4.37 
feet on Msy 7, €ram which c1nt.e t,he recovery of storage 
was begun. A loss in st,ornge of 11.65 hillion cubic feet 
occurred cluring t,he dry season, conirared with 33.8 
billion cubic feet for last: year nnd 24 illion c.ubic, feet 
for 1930. There being no necessit. for conserrnbion of 
wti.ter, as was necesmry in 1920, 1it.t. r c if any effort t.oward 
this end W'AS made. Evapornt.ion from the lake's sur- 
face was 24.59 inches, npprosimately t'he ent,ire storage 
ileplet.inn. The wa.t.er necessary for useful losses WRS 
consirlernhly less during t,lie pmt dry senson t.liiui that 
of 1931. 

The follo.cr-ing dnta show the net inflow into Gntun 
Lake for the dry-season mont.lis since t,he formation of 
t.hc lake: 

X:CI yirlrl in  (I. [*'. S.I 

Figure 1, NE e 356. accnnipmying this report), gires the 
hydrology o\ datun Lake for the four-month dry season, 
January 1 to April 30, 1922. 

NOTES, ABSTRACTS, AND REVIEWS. 
WEEKLY WEATHER AND CROP REPORTS. 

Beginning with the first week of July the system of 
collecting information respectin t,he effect of weather 
on crops hitherto in rogue will p: . e  broadened to include 
the several first and second cltlss Weat,her Bureau sta.t.ions 
in each State. These stat.ions will report direct to t,he 
section centcr. The Section Director will continue to 
summarize all of the data received and telegraph t,he 
results to the Central Office in Washington Tuesda.y 
mornings throughout the year. The release of the infor- 
mation to the public has been set for 10 a. m. Wednesday 
mornings. 

PHOTOGRAPHIC SPECTRUM OF THE AURORA OF MAY 

By LORD RAYLEICH. 

[Abstracted from Frocrcdings o// lhc R o p l  Socirty. 6101, 11.1-124, 19?2.J 

13-15,1921, AND LABORATORY STUDIES IN CONNECTION 
WITH IT. 

Exceptiondly fine photogra hs of the auroral spectrum 
obtained by Rayleigh durino t. 9 ie brilliant dis lay of May 
13-15, 1921, show quite deEnitely that the ciief auroral 
line is quite out of coincidence with the krypton line, the 

whole spectrum being accounted for bv the a.urorn.1 line, 
of unknown origin, and t,he nega t.ive hancls of ni troyn, 
t.he lti.tt,er I;l'"dominat,ing. An abt.enipt. was mndc to 
reproduce t. le nitrogen hands tis they n.ppe2i.r in t,lie. 
aurora by n discharge t,ube in the la.bomtory, but wit,liout 
complete success. So far as it goes, however, the evi- 
dence gsthered would faror the idea, which has soniat,ime.s 
been advocated, bhat rays of atomic nat.ure, not electrons, 
from t>he sun, give rise to the aurora. 

The photographs clearly- confirm all previous evidence 
that the lines of t,hose efement,s ordinarily supposed to 
const.itut.e the high at.mosphere are not present. If 
h drogen is really present,, n foimidahle difficulty is 

esperienre even a trace of hydrogen nssert.s it.self in the 
spec.truni of any kind of t~lcctric. discharge k o u g h  air 
under m y  conditions of pressure. However, on the 
SUE ested hy othesis of ato.mie rays! it is also difficult, 

esperiment,s, to ex lain the absence nf hrliiini and nit,ro- 

possibiliby that the mode of escitiit.ion may be some thing 
entirely different from either electronic or atomic 
bombardment.-E. W. W. 

t, l erefore encountertxl, for according to d l  laboratory 

in t a e light o P the cvideiice afforded by specitilly devised 

gen lines. It ~ v o u  P cl seem best not, t.o lose sight of t.he 


